Abstract--In this paper, the existence and uniqueness of a fuzzy solution for the semilinear fuzzy integrodifferential equation is established via the Banach fixed-point analysis approach and using the fuzzy number whose values are normal, convex upper semicontinuous, and compactly supported interval in EN.
INTRODUCTION
Generally, several systems are mostly related to uncertainty and inaccuracy. The problem of inaccuracy is considered in general an exact science and that of uncertainty is considered as vague or fuzzy and accidental [i] . For fuzzy concepts, recently Diamand and Kloeden [2] established the theory of metric space of fuzzy sets. In particular, Kaleva [3] researched the fuzzy differential equations, Cauchy problem for continuous fuzzy differential equations was studied by Nieto [4] , and Song et al. [5] obtained the global solutions. Seikkala [6] proved the existence and uniqueness of the fuzzy solution for the following systems:
~(t) =/(t, x(t)), x(0) = x0,
where f is a continuous mapping from N + x R into R and x0 is a fuzzy number. Recently, the above concept has been extended to the integrodifferential equations by Balasubramaniam and Muralisankar [7] . The nonloeal initial conditions have better effect than the classical condition x(0) = x0, and the applications are well documented (for details, see [8 13 ] and the references therein). In Section 3, this paper is to investigate the existence and uniqueness of fuzzy solutions for the following semilinear fuzzy integrodifferential equation with nonlocal initial condition:
~(t) = A x(t) + a(t-s)~(s) ds + f(t,x(t)),
x(0) + g(tl, t2,..., t~, x(.)) = *0 e EN, 
DEFINITION 2.3. If the height of a fuzzy set equals one, then the fuzzy set is called a normal fuzzy set. Thus, a fuzzy number a in R is called normal if the following holds:
m aX/~a(X) = 1. [14] 
RESULT 2.4. Let EAr be the set of all upper semicontinuous convex normal fuzzy numbers with bounded a-level intervals (see
for all u,v E E ~, and is obviously metric on E n. The supremum metric H1 on C(J, E ~) is defined by
Hl(x,y) = sup{d~(x(t),y(t)) : t e J},
for all x, y ~ C(J, E~). Let I be a real interval. A mapping x : I --* EN is called a fuzzy process. We denote
Ix(t)] ~ = [x~ (t), x~ (t)]
, t e ±, 0 < ~ ___ 1.
If the derivative ~(t) C EN of a fuzzy process x, then [2(t)] ~ = [Xq (t), x~ (t)],
The fuzzy integral 
(t)=min {a~(t)[x~(t)+ fotG(t-s)x](s)ds] , i,j = q,r}, (~) (t)= max{a~(t)[x](t)+ ~o t G(t -s)x](s) ds] , i,j = q,r } ,
for all ~(s), ¢(s) e EN, and a finite constant c2 > 0.
(H3) S(t) is a fuzzy number satisfying for y C EN, S'(t)y C CI(J, EN) N C(J, EN) the equation such that d s(t)y = A [S(t)Y + ~otG(t -s)S(s)yds] /o ~ --S(t)Ay + S(t -s)Aa(s)yds,

teJ, [s(t)] ~ --[s~(t), s~(t)], and $~(t) (i = q,r) is continuous. That is, there exists a constant c > 0 such that Is~(t)l <_ e for all t ~ J.
THEOREM 3.1. Let T > O, and Hypotheses (H1)-(H3) hold. Then, for every xo, g E EN, the fuzzy initial value problem (1),(2) has a unique solution x C C(J; EN).
PROOF. For each ~(t) E EN, t E J define /o ~ (~)(t) = S(t)(xo -g(tl,t~,... ,tp,~(.))) + S(t -s)Z(s,~(s))ds.
Thus, (~)(t) : J ~ EN is continuous, and ~: C(J; EN) --* C(J; EN).
It is obvious that fixed points of • are solutions to the initial value problem (1), (2) . For ((t), ((t) e C(J; EN), we have
tp,5(.))) + S(t --s)f(s,~(s)) ds ,
i~,~,,~0 ~,~ ~ ~ ~,,,,~;~,~ ~,,,~ ~,~1 ~ ) ( I; 
~ = dH [S(t)xo] ~ -[S(t)g(tl, t2,..., tp, ~(.))]~ + S(t -s)f(s, ((s)) ds ,
,
doo((~)(t), (~¢)(t)) = sup
Hence, 
dH ([g(s,{(s)),f~(s,{(s))], [g(s,~(s)),f~(s,¢(s))]) ds
= cdu([g(tl, t2,..., tp, ~(.))]", [g(tl, t2,..., tp, ((.))]~) /o' + c dH([f(s, 5(s))]", [f(s, ~(s))]") ds
HI(~, ~¢) = sup doo((~)(t), (~¢)(t))
~CJ _< cc~ sup a~(~(.), ¢(.)) + ~c2 sup a~(~(s), ¢(~)) a~
• EJ tEJ < C[Cl + c2T]Hl(~(s), ~(s)).
Choose T such that T < (1 -ccl)/(cc2). Hence, 69 is a contraction mapping. By the Banach fixed-point theorem, the fuzzy integrodifferential equation has a unique fixed point x C C(J; EN).
EXAMPLE
Consider the semilinear one-dimensional heat equation on a connected domain (0, 1) for a material with memory, boundary conditions x(t, O) = x(t, 1) = 0 and with the initial and terminal conditions x(0, z) -x(T, z) = ~(z) with @ e EN (see [6] ). Let x(t, z) be the internal energy and f(t, x(t, z)) --2tx(t, z) 2 be the external heat. Then, the balance equation becomes
[ /o t ] xt(t, z) ----2 x(t, z) --e-(t-~)x(s, z) ds + 2tx(t, z) 2,
J ZZ x(t, 0) = ~(t, 1) = 0, 
du([f (t, x( t, z) )]%[f ( t, y( t, z))] ~)
(xq (t, z)) -(y~(t, z)) 2 This is an abstract formulation of the initial value problem (1), (2) . Further, the fuzzy number S(t) exists (see [14] ). Since f and g satisfy the global Lipsehitz conditions, from Theorem 3.1 the fuzzy integrodifferential equation has a unique fuzzy solution.
